The article analyses young male volleyballers' age, body build and performance at Estonian championships for up to 16-year-olds at three tournaments - Tartu 2005, Viljandi 2006 and Rakvere 2008. In all these years, the participants were the eight best teams of Estonia at the moment. A total of 197 boys were studied; 13 body measurements were taken. Proficiency in the game was assessed for both teams in parallel with two computers provided with the program Game.
INTRODUCTION
Th e article analyses the profi ciency in the game at Estonian championships for male volleyballers aged up to 16 years and assesses their body build based on 13 basic measurements in 2005, 2006 and 2008 . It is a cross-sectional study that shows how the quality of the game and the body build indicators in this age group have changed over four years.
MATERIAL AND METHODS
Th e sample consisted of 197 boys aged 13-15 years from 24 most successful volleyball teams of up to 16 year olds who participated in Estonian championships in Tartu 
Anthropometric variables
During the intervals between the matches, all the 197 boys were measured anthropometrically using the method of Martin [4] . Th irteen body measurements were taken that in the present authors' earlier studies [7, 8] had shown signifi cant correlation with profi ciency in the game. Th ese measurements were height, weight, suprasternal height, xiphoidal height, wrist breadth, chest circumference, waist circumference, hip circumference, upper thigh circumference, lower leg circumference, arm circumference, fl exed and tensed arm circumference, and wrist circumference.
Assessment of players' profi ciency
To record the games, an original computer program Game was used, which was fi rst presented by R. Nõlvak (Stamm) in 1995. Th e methodology of the program has been introduced in a specialist journal in the USA [6] .
Th e assessment of players' profi ciency proceeded as follows: during the match, the expert registered, using the program Game, each case when a player performed a technical element (serve, reception, block, spike). Th is was done by pressing three keys on the keyboard: (1) which element was performed, (2) how it was performed (the grade for the performance on a fi ve-point scale -1 excellent, 5 fault), (3) the number of the player who performed the element.
For all the elements, the program calculates each player's index of profi ciency according to the following formula: In addition to the index of profi ciency, the program calculates the following data for each set and for the whole match: the number of all technical elements for each player and for the whole team, average indices of profi ciency of each element for each player and for the whole team, points scored by performing the elements. A separate count was kept on the total number of successfully performed elements and their average number per game. Th e number of errors while performing each element and the average number of errors per game were also calculated. A total of 31 variables were calculated to evaluate the profi ciency of the players.
Th e total number of games recorded in Tartu 
Statistical analysis
Th e data were analysed using the SAS system. Means and standard deviations of anthropometric measurements for each tournament and separately for each age group (13-15) were calculated and the variables' correlations with age were found ( Tables 1, 2, 3) .
Using the data on elements performed by individual players, the statistical section of the program Game computed the players' and the whole team's essential technical data for a particular set and for the whole game -the total number of elements performed and the number of points gained.
Statistical analysis of the data was continued aft er the championships, using the SAS system, in order to compare the technical data of diff erent tournaments. For this purpose, primary statistical analysis of each tournaments' technical data was performed where their mean and SD were computed, and the signifi cance of the diff erences between the results of the fi rst (2005) and the last (2008) tournaments were checked by the t-test (Table 4) . Th e last columns of Tables 1, 2 , 3 show the relations of the players' anthropometric variables with age. Practically all the body measurements correlate with age; correlation strength r=0.2-0.6. Th is is quite logical, as 13-year-olds are somewhat shorter and lighter than 14-and 15-year-olds. Such a tendency is characteristic of all the three years of the study. Table 4 (Table 4) .
RESULTS

We
Th ere were also other statistically signifi cant diff erences in the elements of the game. As the Table shows, there are statistically signifi cant diff erences in (1) total number of serves, (3) total number of ace serves, (4) mean number of ace serves, (10) mean number of reception errors, (13) total number of blocks, (17) total number of block errors and (18) mean number of block errors per game. In those cases, too, the results were higher at the third tournament in Rakvere. Table 4 also enables us to see changes in the quality of games of up to 16-year-old male volleyballers. As the cohort who participated in the Estonian championships in 2005 is not the same as at the championships of 2008, we cannot assess the players' individual development. Nonetheless, we can see if the same age group three years later plays volleyball with the same profi ciency or the performance of some elements has improved or deteriorated. We can compare whether the players make more or fewer of their own errors that result in the opponent gaining a point. Th e analysis of serve shows that, while in 2005 the serve was mainly an element used for putting the ball into the game, by 2008 it had become a genuine element of attack. Th e mean index of profi ciency of serve has increased through the years from 0.38 to 0. 41 (Table 4) . Th e value of the profi ciency index also increased by 2008. However, as there is no statistically signifi cant diff erence between the indicators of attack, we can state, similarly to block, that there exists a tendency towards improvement of the profi ciency of attack. . Th e boys' mean body build data showed that the players of 2008 were shorter and lighter. Although there were more 13-year-olds among the players at the last tournament, the mean height and weight of boys aged 14 and 15 years had also decreased as compared to the boys of the same age in 2006. Th is, unfortunately, is a cause for concern, as taller players are more successful in volleyball. Literature includes many references to that [1, 2, 3, 5, 9] . Unfortunately, the Estonian coaches have not been able to fi nd taller and more promising young players for their teams in this age group.
Th e play of young players had also become more equal by 2008, as the total number of blocks and attacks had increased, that of blocks -statistically signifi cantly. Th e quality of games had also improved during the four years. Th e profi ciency of serve increased statistically signifi cantly. Serve had become a really attacking element in the games of young boys. Th e values of all the other indices of profi ciency also increased from the fi rst to the last tournament, but the diff erence was not big enough to be statistically signifi cant. Th us, we can state that our data revealed a tendency towards improvement of block, spike and reception of serve.
